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motile colonies, culminating in Volvox. In this, the volvocine line
of evolution, we see the production of larger and larger colonies of
cells having many points in common with those of Chlamydomonas
until the colony of Volvox may consist of many thousands of cells.
Also, there is a differentiation of vegetative and reproductive cells,
In the simpler colonies all cells are reproductive; then there is a
form in which a few remain permanently vegetative, followed by a
more advanced condition in which about half remain vegetative;
and, finally, in Volvox the great majority are vegetative while only
a few are reproductive.
Under certain conditions Chlamydomonas changes from a motile
organism to a non-motile one and has a palmella stage. In this
non-motile phase vegetative divisions are prominent and motility
is suppressed until special motile reproductive cells are formed.
The development of such a stage, in which vegetative divisions
are prominent, is the tetrasporine line of development, and leads
through the Tetrasporales to the filamentous and expanded Ulotri-
ckales, and probably through these to the higher plants. In the
Ulotrichales there is a great development of vegetative divisions, a
development initiated in the palmella stage of Chlamydomonas.
Throughout the Ulotrichales, however, we see in the production of
reproductive cells a return to ancestral characteristics in the
method by which the protoplast divides to form reproductive cells,
in the flagellated character of each cell, in the occurrence of a
single chloroplast, and in the frequent presence of eyespots and
contractile vacuoles.
Prior to the production of motile reproductive cells, both zoo-
spores and gametes, Chlamydomonas withdraws its flagella and
becomes a non-motile individual. This non-motile phase is very
different from the palmella stage. It is followed by the production
of special motile reproductive cells, whereas the palmella stage is
characterized by vegetative division. The prolongation of the non-
motile phase preceding the formation of zoospores or gametes, and
the omission of the palmella stage, would result in. a plant similar to
Chlorococcum, Such a development appears to have resulted in the
Chlorococcales, where the dominant phase is non-motile, there are
no vegetative divisions, and division occurs only in connection with
reproduction. This is the chlorococcine line of evolution. While